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(54) Disposable absorbent undergarment 

(57) A disposable absorbent undergarment compris- 
ing: leg-hole surrounding elastic members (15, 16) in- 
cluding first and second front-half elastic portions (1 5C, 
15D) extending primarily along front-halves (14A, 14B) 
of first and second leg-hole defining edges (14), first and 
second rear-half elastic portions (16C, 16D) extending 
primarily along rear-halves thereof (1 4C, 1 4D) and bridg- 
ing elastic portion(s) (17) intersecting the first front- and 
rear-half elastic portions (15C, 16C) and the second 
front- and rear-half elastic portions (15D, 16D), respec- 
tively, so that these elastic portions (15, 16,17) may sur- 
round the first and second leg-hole defining edges (14) 
without interruption, respectively. 
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Description 

The present invention relates to a disposable ab- 
sorbent undergarment and, more particularly, to an dis- 
posable absorbent undergarment such as disposable £ 
diapers, incontinent pads, training pants and the like. 

It is' well known as a usual technique to attach elastic 
members to the foresaid undergarments around leg-hole 
defining edges thereof to fit these edges around a wear- 
er's legs. Such technique is well known, for example, 10 
from the disclosures of U.S. Patent No. 4,897,084 and 
Japanese Laid-Open Patent Application No. Hei 
3-186263, according to which these elastic members for 
the undergarment comprise a first elastic member ex- 
tending along front-halves of the leg-hole defining edges is 
of undergarment and a second elastic member extend- 
ing along rear-halves thereof. These well known tech- 
niques are said to allow different conditions, for example, 
the types, the number, the arrangement spaces and the 
contractile forces of the elastic members, to be adopted 20 
for the front-halves and the rear-halves of the leg-hole 
defining edges to achieve the undergarment having op- 
timal comfort to wear as well as optimal ability of prevent- 
ing body fluids from leaking sideways. 

According to the disclosure of the above-cited U.S. 25 
Patent No. 4,897,084, the first elastic member extends 
from a transversely central zone of a rear section of the 
undergarment along the front-halves of the leg-hole de- 
fining edges so as to generally describe a "U" while the 
second elastic member extends from a transversely cen- 30 
tral zone of a front section of the undergarment along the 
rear-halves of the leg-hole defining edges so as to gen- 
erally describe an inverted "U", wherein these first and 
second elastic members intersect each other on a longi- 
tudinal center line of a crotch section of the undergar- 35 
ment adjacent the respective leg-hole defining edges so 
that these first and second elastic members cooperate 
with each other to surround the respective leg-hole de- 
fining edges. 

Similarly, according to the above-cited Japanese *o 
Laid-Open Patent Application No. Hei 3-186263, the first 
elastic member is attached to the front-halves and the 
second elastic member is attached to the rear-halves of 
the leg-hole defining edges of the undergarment with 
their longitudinally inner portions intersecting each other 4 $ 
in a longitudinally central zone of a crotch section of the 
undergarment. 

Fig. 9 of the accompanying drawings is a plan view 
exemplarily showing the undergarment according to 
above-mentioned Japanese Laid-Open Patent Applica- so 
tion No. Hei 3-186263, in which first and second elastic 
members 15, 16 are attached to a backsheet 12 along 
front-halves and rear-halves of leg-hole defining edges, 
respectively, and intersect each other at an angle A in a 
central zone of a crotch section 8. From a state shown 55 
by Fig. 9, the undergarment may be folded in two with a 
front section 6 lying upon a rear section 7 and thereby 
loops closely surrounding a werarer's legs may be 



formed by these first and second elastic members 1 5, 
16. However, if the angle A is relatively small, it will be 
difficult to put the loops closely around the legs in the 
proximity of the points at which the first and second elas- 
tic members 15, 16 intersect each other and body fluids 
readily leak sideways there. Discharge of body fluids is 
concentrated in the crotch section and therefore this 
problem is serious for the undergarment having the elas- 
tic members 15, 16 intersecting each other in the crotch 
section. 

Fig. 1 0 of the accompanying drawings is a plan view 
showing the undergarment according to the above-men- 
tioned U.S. Patent No. 4,897,084, in which the first and 
second leg-hole surrounding elastic members 15, 16 are 
spaced from each other by a distance D in the central 
zone of a crotch section 8. 

From a state shown by Fig. 10, the undergarment 
may be folded in two with a front section 6 lying upon a 
rear section 7 and thereby loops closely surrounding a 
wearer's legs may be substantially formed by these first 
and second elastic members 15, 16. However, the first 
and second elastic members 15, 16 are spaced from 
each other in the central zone of the crotch zone 8, so it 
is difficult to put the loops closely around the legs in the 
proximity of the points at which the first and second elas- 
tic members 15, 16 intersect each other and body fluids 
readily leak sideways there. Discharge of body fluids is 
concentrated in the crotch section and therefore this 
problem is also serious the same as the foresaid prob- 
lem. 

An attempt has sometimes been made to increase 
the contractile force of the elastic members in order to 
solve this problem. However, this attempt has not been 
a perfect solution, since the increased contractile force 
of the elastic members may disturb blood circulation 
around the legs and deteriorate the comfort of the under- 
garment to wear. 

In view of the problems as described above, it is a 
principal object of the invention to solve the problems by 
providing an undergarment with third elastic members 
being stretchable longitudinally of the undergarment and 
intersecting first and second elastic members extending 
along front- and rear-halves of leg-hole defining edges, 
respectively, so that these first, second and third elastic 
members may cooperate with one another to surround 
the respective leg-hole defining edges without interrup- 
tion. 

To achieve the object set forth above, the invention 
broadly resides in a disposable absorbent undergarment 
comprising: a liquid-permeable topsheet; a liquid-imper- 
meable backsheet; a liquid-absorbent core between the 
topsheet and the backsheet; a laminate comprising the 
topsheet, the backsheet and the core and having a front 
section, a rear section and a crotch section interposed 
between the front section and the rear section; first and 
second leg-hole defining edges in the form of generally 
circular-arc-shaped notches on transversely opposite 
sides of the crotch section; stretchable elastic members 
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generally extending along each of the first and second 
leg-hole defining edges; the elastic members comprising 
first and second front-half elastic portions extending pri- 
marily along first and second front -halves of the first and 
second leg-hole defining edges, first and second 
rear-half elastic portions extending primarily along first 
and second rear-halves of the first and second leg-hole 
defining edges, and first and second bridging elastic por- 
tions extending longitudinally on transversely opposite 
sides of the crotch section, the first and second front-half 
elastic portions connecting with each other in said crotch 
section, and the first and second rear-half elastic por- 
tions connecting with each other in the crotch section, 
the first bridging elastic portion intersecting the first f ront- 
and rear-half elastic portions, and the second bridging 
elastic portion intersecting the second front- and 
rear-half elastic portions 

Preferably, the first front- and rear-half elastic por- 
tions intersect each other in a longitudinally central zone 
on one of the transversely opposite sides of the crotch 
section, the second front- and rear-half elastic portions 
intersect each other in a longitudinally central zone on 
the other of the transversely opposite sides of the crotch 
section, the first bridging elastic portion is positioned out- 
wardly of the intersecting point of the first front- and 
rear-half elastic portions, and the second bridging elastic 
portion is positioned outwardly of the intersecting point 
of the second front- and rear-half elastic portions. 

Preferably, the first and second front-half elastic por- 
tions and the first and second rear-half portions connect 
with each other between the first and second bridging 
elastic portions. 

Preferably, the first and second bridging elastic por- 
tions are in the form of a single elastic sheet. 

Preferably, the front-half elastic portions, the 
rear-half elastic portions and the bridging elastic portions 
comprise plural elastic strings. 

In the drawings: - 

Fig. 1 is a perspective view showing an embodiment 
of disposable diaper (disposable absorbent under- 
garment in general) according to the invention; 

Fig. 2 is an exploded perspective view showing the 
diaper as longitudinally developed; 

Fig. 3 is a plan view showing a first embodiment of 
an elastic arrangement used in the diaper of the 
invention; 

Fig. 4 is a view similar to Fig. 3, showing a second 
embodiment of the elastic arrangement; 

Fig. 5 is a view similar to Fig. 3, showing a third 
embodiment of the elastic arrangement; 

Fig. 6 is a view similar to Fig. 3, showing a fourth 
embodiment of the elastic arrangement; 



Fig. 7 is a view similar to Fig. 3, showing a fifth 
embodiment of the elastic arrangement; 

Fig. 8 is a view similar to Fig. 3, showing a sixth 
5 embodiment of the elastic arrangement; 

Figs. 9 and 1 0 are views similar to Fig. 3, exemplarily 
showing conventional disposable diapers, respec- 
tively. 

10 

Referring to Fig. 1 , a diaper 1 is in the form of pants 
type and has a waist-hole 2 and a pair of leg-holes 3. 
The waist-hole 2 is circumferentially provided with a 
waist surrounding elastic member 4 and the leg-holes 3 

is are also circumferentially provided with leg surrounding 
elastic members 5, respectively. Front and rear bodies 
defining front and rear sections 6, 7 of the diaper 1 lie 
one upon another along transversely opposite side edg- 
es and are integrally bonded to each other by bonding 

20 lines 9. 

Referring to Fig. 2, the diaper 1 comprises, as 
viewed in the direction of thickness, a laminate including 
a liquid-permeable topsheet 11, a liquid-impermeable 
backsheet 1 2 and a liquid-absorbent core 1 3 disposed 

25 between these two sheets 11, 12. Portions of the top- 
and backsheets 11,12 extending outward beyond a pe- 
ripheral edge of the core 1 3 are water-tightly bonded to- 
gether and the core 1 3 is intermittently bonded to at least 
one of the sheets 11, 12. The diaper 1 is longitudinally 

30 composed of the front and rear sections 6, 7 and a crotch 
section 8 interposed therebetween. The crotch section 
8 is formed along transversely opposite sides with a pair 
of circular-arc-shaped notches destined to define leg 
surrounding edges 14, respectively. First, second and 

35 third elastic members 1 5, 1 6, 1 7 are attached by hot melt 
adhesive (not shown) to the inner surface of the back- 
sheet 1 2 facing the topsheet 1 1 in association with the 
respective leg-hole defining edges 14. Of the first, sec- 
ond and third elastic members 15, 16, 17 each compris- 

40 jng single or plural elastic strings, the first and second 
elastic members 15, 16 are attached to the backsheet 
1 2 with a tension at least along a pair of leg-hole defining 
edges 14 and the third elastic members 1 7 are attached 
to the backsheet 1 2 with a tension longitudinally of the 

45 diaper 1 . 

Referring to Fig. 3, the first elastic member 15 com- 
prises first and second front-half elastic portions 15C, 
15D and an intermediate elastic portion 15E. The elastic 
portions 15C, 15D extend primarily along front-halves 

so 1 4A, 1 4B of the leg-hole defining edges 1 4 and the elas- 
tic portion 15E extends across horizontally of the crotch 
section 8. Similarly, the second elastic member 16 com- 
prises first and second front-half elastic portions 16C, 
16D and an intermediate elastic portion 16E. The elastic 

55 portions 16C, 16D extend primarily along rear-halves 
1 4C, 1 4D of the leg-hole defining edges 1 4 and the elas- 
tic portion 16E extends across horizontally of the crotch 
section 8. Substantially in a central zone of the crotch 
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section 8, the first and second elastic members 15, 16 
describe a "IT and an inverted "U" and intersect each 
other at transversely opposite sides of the crotch section 
8 to form intersecting points 20, 21. The third elastic 
members (bridging elastic portions) 1 7 extend longitudi- 5 
nally of the diaper 1 on the transversely opposite sides 
of the crotch section 8 and intersect the first and second 
elastic members 15, 16 to form intersecting points 22, 
23 lying slightly more adjacent to the respective side edg- 
es of the diaper 1 than the intersecting points 20, 21 are. 10 

From its developed state, the diaper 1 having the 
first, second and third elastic members 15, 16, 17 at- 
tached thereto in the manner as described above is fold- 
ed in two, with the topsheet 1 1 being inside, along a cent- 
er line X - X (Fig. 3) which longitudinally divides the dia- is 
per 1 into two equal parts and then bonded together 
along the bonding lines 8. Thereupon, the leg-hole de- 
fining edges 1 4 respectively form the leg-holes 3 and si- 
multaneously outer ends 15A, 15B of the first elastic 
member 1 5 are laid substantially upon the corresponding 20 
outer ends 16A, 16B of the second elastic member 16, 
resulting in that the first elastic member 15 cooperates 
with the second elastic member 16 to form the leg sur- 
rounding members 5 which are circumferentially elastic 
around the wearer's legs, respectively (Fig. 1 ). It should 25 
be noted here that the first and second elastic members 
15,16 each describe at regions defined by the respective 
intersecting points 20,21 and adjacent thereto a U V" out- 
wardly opening sideways. These regions are relatively 
remote from the leg-hole defining edges and less con- 30 
tributive than the remaining region to desired fitting 
around the wearer's legs. However, the diaper 1 has the 
third elastic members 17 which extend adjacent the in- 
tersecting points 20, 21 and are elastic around the wear- 
er's legs so as to compensate for the above-mentioned 35 
insufficient contribution to the fitting around the wearer's 
legs. With each "V" having an angle of opening less than 
140° , the fitting around the wearer's legs will be unac- 
ceptably loosened, but the third elastic members 1 7 well 
compensate such inconvenience due to the small angle *o 
of opening and thereby rather enhance a barrier effect 
against leakage of body fluids. 

Referring to Fig. 4, the first elastic member 15 ex- 
tends along the front-half of the left leg-hole defining 
edge (right leg-hole defining edge as viewed in Fig. 4), 45 
then across the crotch section 8 and along the rear-half 
of the right leg-hole defining edge (left leg-hole defining 
edge as viewed in Fig. 4) and, similarly, the second elas- 
tic member 16 extends along the front-half of the right 
leg-hole defining edge, then across the crotch section 8 so 
and along the rear-half of the left leg-hole defining edge, 
forming an intersecting point 20 adjacent the left leg-hole 
defining edge 14. The third elastic members 17 intersect 
the first and second elastic members 15, 16 in a central 
zone of the crotch section 8. 55 

Referring to Fig. 5, the substantially rectilinear first 
and second elastic members 15, 16 intersect each other 
to describe an n X" and the third elastic members 17 in- 



tersect these first and second elastic members 15,16 in 
a central zone of the crotch section 8. 

Referring to Fig. 6, the third elastic member 17 is in 
the form of a single elastic sheet attached to the inner 
surface of the backsheet 12 with a tension longitudinally 
of the diaper 1 . In this manner, the crotch section 8 of the 
diaper 1 is longitudinally contractible over a relatively 
large extent corresponding to the third elastic member 
1 7 attached thereto and thereby comes in close contact 
with the wearer's crotch zone over a correspondingly 
large extent, effectively preventing body fluids from leak- 
ing sideways. 

Referring to Fig. 7, the first elastic member 15 ex- 
tends primarily along the front-halves of the leg-hole de- 
fining edges 14 and crosses horizontally of the crotch 
section 8. Similarly, the second elastic member 16 ex- 
tends primarily along the rear-halves of the leg-hole de- 
fining edges 14 and crosses horizontally of the crotch 
section 8. Substantially in a central zone of the crotch 
section 8, the first and second elastic members 15, 16 
describe a "U" and an inverted "IT and are spaced from 
each other by a distance D in a central zone of the crotch 
section. The third elastic members 17 extend longitudi- 
nally of the diaper 1 on the transversely opposite sides 
of the crotch section 8 and intersect the first and second 
elastic members 15, 16 in the central zone of the crotch 
section to form intersecting points 22, 23. These first, 
second and third elastic members 15, 16, 17 cooperate 
with one another to surround the respective leg-hole de- 
fining edges. 

Referring to Fig. 8, the third elastic member 17 com- 
prising a single stretchable sheet is bonded to the inner 
surface of the backsheet 12 with a tension longitudinally 
of the diaper 1 with longitudinally opposite side edges if 
the third elastic member 17 intersects the first and sec- 
ond elastic members 1 5, 1 6. A relatively wide area of the 
crotch section 8 over which the third elastic member 17 
is bonded to the backsheet 12 of the diaper 1 is longitu- 
dinally stretchable so as to be put closely against a wear- 
er's crotch and thereby to effectively prevent body fluids 
from leaking sideways. 

Rererring to a relationship between the core 1 3 and 
the third elastic members 17, the regions over which the 
third elastic members 17 are attached to the inner sur- 
face of the backsheet 12 are preferably spaced outward 
from transversely opposite side edges of the core 1 3 by 
an appropriate distance so that the elasticity of the third 
elastic members 17 might not be disturbed by a rigidity 
of the core 1 3 and the distance is preferably 5mm or long- 
er. It is not essential that the first and second elastic 
members 15,16 extend across the crotch section 8 from 
the left to the right as exemplarily shown by Figs. 3 
through 6 and may be interrupted in the crotch section 8 
or may be absent there. In such case, the first and sec- 
ond elastic members 15, 16 have their outer ends 
1 5A, 1 5B, 1 6A, 1 6B at the tops of the respective leg-holes 
3 and their inner ends at the bottoms of the respective 
leg-holes 3. With the arrangement of the first and second 
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elastic members 15,16 extending across the crotch sec- 
tion 8, the points at which the first and second elastic 
members 15, 16 extending away from the respective 
leg-hole defining edges 14 begin to approach the center 
line transversely dividing the diaper 1 in two equal parts 
may be referred to as their inner ends. While these inner 
ends lie on the longitudinal center line of the crotch sec- 
tion 8 in the illustrated embodiments, the inner ends may 
also lie to one side of the longitudinal center line. While 
these first, second and third elastic members 15, 16, 17 
are usually attached to the inner surface of the backsheet 
12, it is also possible without departing from the scope 
of the invention to attach them to the topsheet 11 , or to 
attach the first and second elastic members 1 5, 1 6 to the 
topsheet 11 and to attach the third elastic members 17 
to the backsheet 1 2 or vice versa. 

The undergarment according to the invention may 
be made from the materials conventionally used in the 
related industry. Bonding and attaching for assembly of 
these materials may be achieved by using the well 
known techniques of bonding and heat sealing. 

With the undergarment according to the invention, 
the first and second front-half elastic portions (the first 
elastic member) and the first and second rear-half elastic 
portions (the second elastic member) attached to the 
front-halves and the rear-halves of the respective 
leg-hole defining edges so as to describe substantially 
/circular arcs, respectively, intersect the third elastic 
/ members (bridging elastic portions) attached with a ten- 
/ sion longitudinally of the diaper and thereby these elastic 
/ portions cooperate with one another to surround the 
( wearer's legs under circumferential elasticity around the 
\^ respective legs without interruption. Such unique ar- 
rangement inhibits body fluids from leaking sideways 
even if it is difficult for the first and second front-half elas- 
tic portions and the first and second rear-elastic portions 
to contract and stretch directly around the legs at their 
intersecting points and regions adjacent to these inter- 
secting points. 

Claims 

1 . A disposable absorbent undergarment comrising: 

a liquid-permeable topsheet; 

a liquid-impermeable backsheet; 

a liquid-absorbent core between said topsheet 
and said backsheet; 

a laminate comprising said topsheet, said 
backsheet and said core and having a front section, 
a rear section and a crotch section interposed 
between said front section and said rear section; 

first and second leg-hole defining edges in the 
form of generally circular-arc-shaped notches on 
transversely opposite sides of said crotch section; 

stretchable elastic members generally extend- 
ing along each of said first and second I eg -hole 
defining edges; 



said elastic members comprising first and sec- 
ond front-half elastic portions extending primarily 
along first and second front-halves of said first and 
second leg-hole defining edges, first and second 

5 rear-half elastic portions extending primarily along 
first and second rear-halves of said first and second 
leg-hole defining edges, and first and second bridg- 
ing elastic portions extending longitudinally on trans- 
versely opposite sides of said crotch section, said 

to first and second front-half elastic portions connect- 
ing with each other in said crotch section, and said 
first and second rear-half elastic portions connecting 
with each other in said crotch section, said first bridg- 
ing elastic portion intersecting said first front- and 

15 rear-half elastic portions, and said second bridging 
elastic portion intersecting said second front- and 
rear-half portions. 

2. A disposable absorbent undergarment according to 
20 Claim 1 , wherein said first front- and rear-half elastic 

portions intersect each other in a longitudinally cen- 
tral zone on one of the transversely opposite sides 
of said crotch section, said second front- and 
rear-half elastic portions intersect each other in a 

25 longitudinally central zone on the other of the trans- 
versely opposite sides of said crotch section, said 
first bridging elastic portion is positioned outwardly 
of the intersecting point of said first front- and 
rear-half elastic portions, and said second bridging 

30 elastic portion is positioned outwardly of the inter- 
secting point of said second front- and rear-half elas- 
tic portions. 

3. A disposable absorbent undergarment according to 
35 Claim lor 2, wherein said first and second front-half 

elastic portions and said first and second rear-half 
portions connect with each other between said first 
and second bridging elastic portions. 

40 4. A disposable absorbent undergarment according to 
Claim 1 , 2 or 3, wherein said first and second bridg- 
ing elastic portions are in the form of a single elastic 
sheet. 

45 5. A disposable absorbent undergarment according to 
Claim 1 , 2 or 3, wherein said front-half elastic por- 
tions, said rear-half elastic portions and said bridg- 
ing elastic portions comprise plural elastic strings. 

50 
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